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[£S°1 ^5^|] 2§t! 

SSI^I] OH.Jung-Hyun 
[^eje^am] 710813-1121211 

137-060 

MmmmM msl=? mm 1-43 ehuoimbiei- 40m 
i^m kr 

imm hi 42s 21 ^mm s\m mm, mm^ «i602S£i ^§oii 21 

(ei) cHEiei 

(21) 

Piesssi 20 a 29,000 a 

[^WiSS] 3 S 3,000 a 

0 a 0 a 

[^AFS^S] 9 tfr 397,000 S 

[&3IIJ 429,000 a 

rasAi^] (70%^ a) 

4=4*S] 128,700 €! 

[S¥AI#I] 1. fiefAH- gA||AH(£S)_|g 
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^ 71^ $H, 3fl€°l 71^3}- af^o] P>^£.£S. ^ 

*M?1 ^, #^1 q-g- ^^-Al^lJL S 

<H -8-71 3fl^ ^7fl^ Sfl^o] 3g^^>7ll afl<!5]^ S63L 

ji, °l:g-*Hr anno} 1- <>1^ s\n Sl^, 

^(lip)# ^ tJ-^E-H. ^SLSj-iL* &°)K}7\) *\}^ ^ ^Cf. 

£ 6a 
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0101171 #^ U*}: 2004/1/30 

UV °l-§-* JL&x} ^S.z\-3,s>) {FABRICATION OF POLYMER WAVEGUIDE 

USING UV-MOLDING METHOD} 



£ l^gr * ^3 ^4 -8*1 #£45. *r*13 £.^4 fl* 

£. 2 ^ 3^8: q-sq- ^-71 £ 1^ #£4S t^SHI o}«fl 
£^ JL^- -^(rubber mold) g (metal mold) ZJ-z^ 

£ 4^r £4£ 5fl^^- ^ ui^ ^ ^l^-fr ol-g-tb UV 3. 

S 5^ -g-^ £4S 4€^r ^ ^ g °l-8-tb UV -i-^lH] ^*fl -n 

g-*> #£4S.» *flS*Rr ^-^S^JL, 

4 6b) ^ # -^4^ D 1^ *>*L(5. 6c)°M. 
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^l^ASb -g-^ H^-S. 2fl^ #J=# ol-g-^ UV ^H^H ^*fl ^(lip)°l 

c?> ^EH^ 7l#3f #7^ W^OS] ^ ^ ^ ^4 

^5M- A^>JL 5£^. ole]^- jL^p-fe ^7^ -f-^H5L ^Jl , ^^olft 

7H, A^^gr LANCLocal Area Network), £-1- ^(building network), 7}<£x} ^(access 
network), % ^ w^l ^(optical backplane) ^ ^ (optical interconnection) ^-4 Ik 

3 7i*\]s$o} ^&_X\z\7] ufl^ofl #7^ 1260~1360nm ^ 

1480~1580nm tfl^ ^S-^- *fl^(9/125pm SMF)iL4^, ^ ^ ^ji ^ 

^^^.S.^-^ ^ £t}±r 850nm 650nm ^^HH ££7} ^ 7fl o]#o) cf^ 

S.JEL ^^^^(50/125^1 ^ 62.5/125/an GI-MMF, 200/230^ H-PCF)^- *r-§-tri=r. 

» °l-§-*>^^ ^^fl^lJl Jl^> ^-£4^-^ 0.1^1 dB/cmS 
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#*£€) ^-a- ^1*1 ^ ^(home network), ^-J^l^l^ ^ ^ -SKS.^ ^4 

i&ESfl ^-fr °l-§-tr ^>-§-^ °l-8r ^H 1 (reactive ion etching), 3.S.-i-Bl3J 

(photobleaching).^-) rfl^l, (stamper)* ^Wt^* 7>3l tfl^= 

^S. ^Mlt ^ ^ nlAfl Aj$ 7l#^l ^ ^ofl. ^4. 

lo> o]^ nl 4 Ajtg 71^5.^- ^a}-§-^ (injection molding) «o v ^ , ^J^Oiot embossing) 

# ol-g-tb UV <gj2/S* <>l-g-tb zlb]jl Jl^- *!=» ol-g-tb y o v ^-i- 0 1 SU^r. 

u> ^a>#^w o >^^. tfl^= ^Aj-o] -g-ol^>4^ 3^4H 7R> ^a] ^lS^I £ 

*fl2: U^SA}, I MM ^ *H (Germany)* ^90.5. ^s]^^ o]^ ^a>#^ 

71)2:^ A>-g-*fe 7)&*]v\ ^ P>ol^ o]ifl^ tfl«fl^ ^^>Cf. ZL 

SIM-, o] i^ojj rrj-s^, ^-S^S. ^S^l 37], £ ^ ^ S^o] § 

12> on^i =.«g<q z\)^ PlaS-BflaLH ^w^XJenoptik Mikrotechnik 

GmbH.)*, f-^O-S ^S|7l a]^ ^g_o_5. -fre^l^S. JL-grA> A]^ # 

^ (master)^ «g-*|-15H #$41 ^€ aL«-*H ZLcflS z^^r ul^> 7}^7l# 

M «1 (aspect ratio)7> €• *H3-E 3.7)°) wlAfl^a** a-] 7>^°-5. -g-°l*WT tfl^ 

*T SW. ^IBW. 7"|7fl^ ^ 4^ 9XSLV\ 

, ^), T&p^ *\)z*°) -8-°l*H ^r°Hl^ ^ 
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=?-7\ fo]c}. =L^, 6°dx] ^3 ^SsJ-S afl^M <H^ul, *}-%-^[ *r 

9Xxr 7] 4. £ S<H *fl£.«fl 7>*H, #JjL #Bflj= ^-&Kr ^ofl^ ^ofl 

^o] f^^M- ^ 7l3L7> #*]^ 

3> UV <$H^ °l-3-*H =%^S. <£^-7> ^SLS.^ ^^(Omron)^ 

^fl^ •t^l e fl^(LGS)7> SfltK .^JEL^ p]^- H^^g- tfl«KPrinston University)^ ^ 
(Chou) *M-7r ^^>t& = in-print) °l-8-*Kn. SUr3], °] **$$t *M 

^<=H ^iftffa, tM #JfL s« *4§*H HHWt*(ifl 

tr 1 ?!^ ^fl^-il ^2003-28398^) . °1 ^-€r S<H 3/tmi ^51^ -M^* 

*r ^-i- 7Mal $£-2-^, ^r^2-= ^7s}<>) ^-f^r «-^7> #0.14 t^S.H. ^ 

L4> ji^- ol-§-^ i^I ej4iZLBfl3x|(soft lithography)^ tflS^^l «o v ^^ 

(photolithography)^ afla^ ^^S.^-B] ^e)^ afl^ JL^- # = » *|2:SH 

JL-g-*} 4**1* £.S.tr ^, °1# #2fl^ &o] 51*3 € s| $H i^^(stamping)^- 
S<H ^«Hr ^^1^. °1 y o V ^^r SO^- f^l A>-g--Sf|^ ZL§-^> 
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S^o] 7]- Wei] ^1 50jcan ifl^] 200/M ^ ^0-§- #^*H -S-t 2 -^ tfl s<H 

^Al 3_o]2) 3.7)7} 100^ ol^-o] S]^ A>-§-^ i£3l*l^B (photoresist)^! ^^£7> 

^ ^ ^mS. ?H 7fl^$i^ ^o}$] 3.*] ^o\] &Z\)7\ $1°.^, 3-°] ^°\) ^ 

[^o] o]=ji^ ^ 71 ^1] 

£ ^3^r ^ ^> * ^ol ZL^r^> 

#71 4**1* ^*>7l $|*H «. ^6f|A^, 

SHf #2fl^ ^(under cladding layer), S<H ^(core layer) ^ W #2fl^ ^Clipper 
cladding layer )°1 ^>^o.S o]^-©^ Jl^> ^S^S.-!- ^^1 , 

f^l ^€ 7]^ -g-Z^ £3^-5. Sfl^ol fEf 7l^3|. 5f)^ 

°1 ^J&H^ 3*1*1*1 J7^> ^1# ^ ^S^Al^U 

#71 -g-Zffil SSfS. Sfl^ol Sg^Tfl *H£3°1 O]^^ 

JE^S. 3fl^^ ^ol A-lS. # ^Jfofl ^O.^, #^5^ JL^Ts} ^1 
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(stamping) HJ°?M4. 

^7fl^ ^^(10)4 o]§ o^Br 5.4s. sfl^S) ^ 

-n^€ T^^oio.^, ^)1^>jl^> a<^(H4s ^ 7>*H 

sfl^ 2.^ g^sHs- tc) ^fl^« # ^ ^8 £-5. 

»ffl£J?-£l- £4s 2fl€^ &o]7> ^iS. t^-s^ ^-w. s-Efl= <#• jtfls ^ T3|p1 a] e (dummy sheet) 

23> ^6fl ^7]i^ « = 3Hr t£4S ^^>ol^ ol-g-^C^ Jg-tf^ 

<?] 3.Se]4iZLBfl3r| sfe LIGACLithographie Galvanoformung Abformung) 7l^ofl ^Sfl JL^- 
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i^-S. 3^)^ "S^AS. ^^^j- $ t <£z}-0} P>iB] ^ofl ^-H=-^7fl ^ 

^Bj^H^-^K}: Jl^)* AfbZ. #£-<*fl « 0 V *1*H ^|7l^: ^ 30 vfl^l 100 ^ 

2 xfl*l 10*] ^.o> # 7 ] ^^-a]^1 ^ nl^S-M ^l^xflol ^flsm ^ 5M. 

LIGA ^H^» 5£f-*Rr £-45. 2fl^^r *g^*H ^ ^ #H. 

^ ^-f^, °1^^§T -g-°1^7fl f>}7] I£*H *}jL, 

°<^r^ «J ^^l 1mm <>1#*1 ^-§- %o) 

!6> ^6fl 2\f>}i&, 7)^ ^ofl #Hfltg -o. ^^^j. ^o.. -j_ ^ > ^ ^ ^ ^ 

-§-^" t 5U-°-^, §|-7ll ^ ^^7.>7> 7]#-^t!r iW 1 ?!^ ^7fl^iL *ll 2003-713433^1 

^^^^T 71^ ^ S€ ^ 
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t0> jfcJf ^>-§-^ £ 4*11*1, 334 *}S>\# 2]f$\ 7}^ $H ^ #2fl 

^ 33*fc2L, ppj^TjrS. ^JjL #5flxg ^o] 71^ $H jlJ=L 

#3 ¥^4. ^>7l» A>-g-*H i$J=Jf ^ S>t+S] ^6)1 iS^-g- #3 3-3 

^7} ^M-^ «H£L^H 7j*| Jl=7fl «H 7]5L $M £€• 

#=. 3-nHH ^-a* 24t ^ fl<H 3sj-7> nfl-f- -g-oi^, oifi 

oi-frs °j*h 713* x}<#i5}7ti -a«i« ^ sa^. #s.*i ^ *=* 7i^^B] 

<S S<H ^^o. ^E]^, oh s<H ^<*n 33 3-3*1 JE^S 4^ ^ 

31> ^ S. 5^ S. 4^ *3^ 71^ *3*M-. ^ ^ 

&J1JEL3. 7l^^r AHJ-«M 713 HHMH ^^-fr 2A}s}o] o> 

°H, #^ #^ ^^-1: 3*1 -§- £<a, £#^1 o]^^ ^ o^o.^, 

32> ^|3b^ 3-34-3 3i^-7> cjni a]h 3^-, T=f°13 (dicing), 

(polishing) ^ ^ ^ofl ^sfl 7fl7fl^| 3 O.S ^3sj<H^it].. 
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oisq- ^ofl n}a^, m}^ ifl<*|) ^>^>7fl fM 

W% ^ JI^> ^-£45.^ 50 xfl^l 1000^ 371 ^ 0.5nm(rms) °}*}S>\ 

850nm^ J*3MM 0.05 ifl*l 0.3 dB/cm ^ jg- ^^^^ q-Ej-^th 



36> i : laflJEL^-i- £±r ^S.^-S. c^Kl 

37> 37l7> 200jum va 200 w°] 3- 3L*b 37l7> 16mm va lGnmSl ^H^lMs. 

(cascade)^ 1va4 tf^S-S. i#2lEj(splitter)# q*Kl*H * 127fl^ «fl*l*}$q-. 
°H, 2^ afla^l ^5)^ ^SJ-^ $1*H ^4^1 ^#51^ 3fl^»^ 

^ ££«H afl*l*>uL(^, lVA4<=fl>H 4VA10.S., Zl^ZL ol^A-1 1VA4S. 3<H*°] ^S. 

^SjTll *>S^), °1^7fl 4#S tifl^^H # 127fl SI ^BlEl* tifl*!^! 

°eH^ 5mm 2mm H.71^ aj*}^ S.^ Hfi^« ^7>h_ q^^cf. 

38> 

39> ^a1<^1 2 : SHJE.^-» ^ Jl^- #S.Sl »12 -1) 
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3.^o) 7}^ SU-8 SSJllxliEf %]o}2\ <floj] =ii%-e}3i ^s^H *>^3L 

H (mask-aligner) 3. 2r.*9r& 5\ ^-g- (developer) Sl^^H <£z^ v\ 

^» »]^>^^. <8=zJ-^ ^ ^r^l ^r^)¥ 5fl^l=l ^>€- t*£-, 

<H^<H 200^m s<H S-^-i- -g-^ afla^r&^h 

•i> A] a] cifl 3 : tfflcJjL* ^ jaJf- -2) 

l2> ^-7] ^aH loflAi <g£- ^a>61 ^>>i3.» allSSfal, 5mm 

$H LIGA^l £]«fl «^aq-^ ^-£4-5. ifl^fr ^IS^tl-. 5£t 1HM?l7l flflfl, >fl 

S€ ^-S^-S sfllH M€ ^}0>}JL W?)^-ir f>}<£x%. °]%7ft afl^a ^ p> 

5bl^-. °1 -tf^l #51^^11^^ xfl^l **H*fe 7l3£» ^ 50TC 

°1H 3*1 # ^Sl-^>JL ^4? n}^^-^ 200^11 3.7} $\ 3-°] 3L<$-£ 

13> ^a^] 4 : iffis.^* ^ ^ #=£1 ^ -3) 

w> ^-71 >£aH £,g- c]7>^o.S. t^af ^lS^al, 5mm u)^ -g- 

^ $H LIGA°1] ^«fl ^-z^ 4^^- ^fls^tj-. ££t ^^]7l7] *fl 
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^ ^ ^]^}JL fceUi* ^« 4^ -§-°i 

3E^. £#^r ^l«fl, ^ #J=£| E4S- sflU^ <£3* tRH.Jp- ^ 0 >ofl ^g- 

# lmm^l ^ ^lr^^. 

6> ^A]cfl 5 : JlJf -g-E.* #£4^ *fl2: -1) 

•7> 1.40^1 4**1 S^l-(l:^]«r€ -ir^Jl^CFluorolink D 

375. 27g, ol^i^^^^]o>vilolH 89.38g ^ *1 J= -^1 ^ E^^a€ 31 <=>1 H 34.85g^ 

^-Slal^) 40g, SR-339 20g, 2-^l-^S^lHli6}Hia 3HS 20g, 2-«| H^H. 
S.^6}a.^3]o-|H lOg, ^-Sif-^ #1173 4.5g, Z-6030 5g, ^ BHT 0.5g<LS- tMs^ n^l 

rfl^^- ^ 2003-71343^ 5 #20-§: ^h}^- 31 °1 ^ 3H1 #3l-f- * 

Tfl 3 3000rpmJ°5. 30s# ^ 300W^ al^ ^r^r^^S. € ^sWlSl ^ 

3 100 mJ/arf °RMH ^3M^ ^. 60~100TC<*M 10^- ^ ^» *H8*l53 §>^- 

48> J£X\6\) 2 SE^r 3<>iH *fi^ ^ #£* 5^3. 2fl^3lf i5>Jf 3*8 € 

7l^o] AiS. *}^iL3E^ 7]^ $H ^r5)¥£r ^tr^l 1.45^1 *3SH3 4^1 

-f- 3m #Bljl^(Fluorolink E10 375. 27g, ^^-gr^ o]^X\ o\^o) e 89>38g ^ 2 -«] 
31 °1 H 38. 9g^ ^#3.JfB] #e|ul^) 40g, SR-339 30g, 2-3f|#-f- 

.2.3.^- °}3. H 3| °] H 20g, q-SfM #1173 4.5g, Z-6030 5g, ^ BHT 0.5g^.S. ^€ 4 1 

*1 tfl^^l^- ^fl^-iL ^12003-71343^^1 10 ^>7l» A>-g-*>^ 
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jl^- «^si «e=^- ^ *>m-^ ^<*n ^°g*>^4. ^i7> ^-^i ym 

Tfl 5)^ 4^ ^^l *L^H7} <g^^ ^A>7l» o^^M ^<^$m. ^ 

7}S_ ®o] ^§1 ?m ^7|*}ZL Jl^f $H>H ^ ^SS 

100 mJ/cnf ol^l^l # ^s^a17]ji jiJf ^^.JfEl nflo^ 60-100X^1*1 10^: <=>) 

19> #7] #2fl^ A}-g-^, M#ol 1.40*1 ^1 S^l-S S«H #<>1 *g 

A 3€ 7l^ofl tflsfl 1000rpm-2.S 20^# ^ ^ 100 mJ/cnf ^l^SHM ^ ^S^M^oL 

60~100°C<>)H lOg- °1# Jf. ^^-a]^ #Jf #Hfltg ^ 3^0.3.^, S<H^1 H.7l7> 200^X 
200//m<y JH^-*} ^]2:^>^4. 
50> *|)^ ^M*}*iv)7§ 5. 6a(>§00) ^ 6b(>200H , 3. 

<H # ^7^*13 a}^!^- £ 6c ^l t+EH5M. £ 6a 6c3.->MI. £ T^ofl tc^ 

*ft2:& ^E^^l ja^ ^ , B£t!" -f*rU"§- *r 5W. 

5i> ^A]<m 6 : JL-sp- oj-g-^- jg-s^SSJ -2) 

53> 7 : ^ oj-g-t!- t£4S^l *flS -3) 

54> 5|^:£7> ^^-§- 6>H.l^-i" 7l^S>H A>**fcil, ^ #H cflAlofl ^-71 4<HH 

A>-g-^ *t= tij|^5l #Bi ^.fr ^<%^JL 
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7><fl^ji, 6}ait *8-^H s<h * 3sM^>a- *n445i^, #4 54 ^ 
^ 4*1) jl£-4 #£4^-1- *)l2:4Si4. 

; 5> ^Hl 8 : °l-g-tb ^£43.4 ^3: -4) 

*> tflA] ^^£ 7 > -f^-?r #4-§- -frs]^* 7l^S 4-g-tt % + ^fl^^ji^, ^-7) 

^Hl 74 -g^tt 4«fl 51^:4 #5L43-«- *ll24£4. 

>7> ^a] o^l 9 : %;£4s.4 ^ 

>8> ^-71 5*IH ^2:^ ZL^-7> ^4^4 *K%) £ ^ ^ 

(dB)( insert ion loss)^ 44 S l°fl 44^&4. oH, 850nm4 

4 *fli€ #£4^.4 3.6) 3.7} Q 200(m9 tk^r 51^-4 #5fl.E= -g44 4°14(polymer 

clad silica fiber; PCS)» 4-§-44 ^!4$i4. 

59> is. 1] 



-l 1 * 


5 




l>4 i«e]ej (?fl>i?i|o|s. Ef«y) 




3.45 


I s<>i a.7| 


200jun X200jan 


-y-°d ^ (dB) 


1*71 


2*7) 


3«-7| 


4*71 


6.46 


6.29 


6.10 


7.17 



#4 S £ 44 ^12:^ 51 4 ^*3H ^4 #51 a.^ 

2:5.7} -f^44 , 7)$oj tilSfl ^-oj ^ 39- *l«8£^°l ^ &t}. 
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[33 t 1 * 11 

SPf #sfl^ founder cladding layer), 3.°] #(core layer) ^ ^ #Hfl^ fKupper 

cladding layer H ^>a?o.S °1^-<H*1 t£4St *l]2:SKr U"^^ SJM'H, 

W f^ol 7]^ ^ofl, ssj-s. s^o] tf^sj s-h.^. 71^4 sfl^o] p> 

^l^l^m 3s €-^1 S**} ^ ^SM^ #J=# *fl7i 

A] S # o]^-o) Taflc Sl^, ^8iH§ JI^> ^"71 

13 T 1 * 2] 

^1 1 ^1 91°]*], 

13 W 3] 

^ l IN Sl^H, 

hh^-^v sh=- ^ o j^r *Kr 
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*0 1 *M 5&°H, 

-§- = 7} iSejitZiEfl^ SEfe LIGACLithographie Galvanoforraung Abformung) 7]*£*\] ^Sfl ^flS 
€ Jl^- S^r ^ 3^ «P8-«13. *Hs- ^ • 

^ 4 ^1 
6] 

*n i aw-H. 

7)£o] ^e)^ ^oIse), o>a^^r g -fi-BlS^B] ^°J^r ^^-S. *Hf 

7] 

*i| 1 ^ ^16^^ ^ ^ofl <^«fl ^ ^ ^ ^ 

si 

* 7 nn a^h. 

50 vfl*| 1000/an 3.7} 2\ ^tt 3* ^SlsL *Kr, JL&x} %S.^rS.. 

I^t 1 * 9] 
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10 
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12 



[51 2] 



31 



rLJTj~ijn_jnj-ijajijQLn 



§2J2| a<H BBS 



mnjijnj~Ljn_n_rijQLn 



^z|2| ao| nflEj 
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[5L 4] 



etas a as 
i 



-'^A»s m.o\ imgi 



[£ 5] 



i 
i 

susses* 




[S. 6a] 



a (ram) 
^SHxIzi (mold jig) 




00 

m 

C/3 

H 

I 



m 



5 



23-22 




23-23 



